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Abstract of JP2003273463 
PROBLEM TO BE SOLVED: To provide a 
nitride semiconductor laser element which can 
provide a high. level output. 
SOLUTION: The nitride semiconductor laser 
element comprises a nitride semiconductor 
layer in which an n-type semiconductor layer, 
an active layer and a p-type semiconductor 
layer are sequentially laminated and a striped 
wave guiding region in which a ridges is 
formed on the p-typo semiconductor iayer. The 
nitride semiconductor layer also includes a 
resonator surface which is formed by etching 
and a supporting substrate which is joined via 
a p-side metallized layer which is formed on 
the upper surface of the ridge and on the p- 
type semiconductor layer surface which is 
formed continuously from the side of ridge. 
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L\ ifc8t6*l£8Mftfgi£ (4 5 0//miiLt) T?(±, I n 
G a N/G a N ©£ll!g«j££ffll>4 C 1 LlV 

k»i=* y m&ziizmmpwmmmttg < t*#, 

? KJii:©H*f*aie*#<-eS4. £fc, 370 
nmJaT©$S&g©®igT'l±, G a N©l&J|Xigj&<3 6 5 
nmffcS'fcft, £SL<l*, A I £#trM<b#l¥llft 

(0<x<1) £ffl(,^CIt#S?*L<, AIGaN/ 

4. nfi#-f KJl©,R#Mfc*jSl*, pffltf-f KlfcB 
y , 1©i*;i^--/\*> K*> ? L 

t. GaN, I nGaN»> TVh'-T'fflGaN, 

siti(=i£^ < i=a^ i nmmttZ'bz < Lfc i n g a 

N t G a N t $5cair«l Lfc#l§lT-g:lt3 t » * L - 
[0044] (nS^^yh'g) **W©M<b^#tt 
Mi*»*ilTI4, pfif77KitH«C.*S 40 
<. Al £afcafc(MMM*«tf#*L<JBl*&*i5. 

£fc, c©ii*, m-SL<tt^iMT-feor=t,a<. 

JH##JlC|*||J&#l]|Z^?- * 5t. A. I G a N t G a N t 

i£©*?(c, a i ItfeHblfift, a?£L<i*A i 

GaNffiESStStSK SbfC, C©ll*, nS^F 
3Ml#K-:7$*lT^Tt,&l*L, T^K-^T'fc-DT 50 



$j£"f 4'>ft< ti 1 o©l(c K-^Lfct©T*fc-DT 
t<S^„ ftfc, S§ii&*J&<fti£g©.4 30~550nm 
©b— tf^TI*, d©-?^ KlttnS^fe^ K- 
^LfcG a N#£f ^ LIV *fc. MUtLTI*, pl^ 

0 0A«±2//m)ilTT^fS-ri,C.t. $?£L<(*50 

oAki±i //mjrF©&fflT<fei?!rf &ctT, +»&3fe 
©Jflt&toSiLTiMg-r*. C-T, £<b&Hltt& 
fflt^fcu— tm^tfei^T. x h^-i'^roy ^ 
itstttts, a i *^t*aft**aw*jirtfcL, mmL 
*:&<bft¥*{*&B&tf jacfttuif Rit« c t 

T, M?ft*£ii#ft£;h., $6l^SI©JilcmS$RltT 
fc, 'J-$*S©fcl\U— tl*?-£1»4C£:j&<-e*S 0 
cftli- a I £#t?Mfl:#l¥g{*KI±, k&tet-Z v 
■7=i>$>7 h£ftLft4#&;M5t^ft^fcto, c© 

*m&mmz$mm. m&ftt'sgi+Tt,, u-^mssE 

©#S±tfli:t/,t*ftl,\ SHBft|fel»4«fit**i*Ci:l=& 
•So »=. A l ^#S4-^g^fei^^®lc©l$R 
If£t. *©*ffi*r»<!:fifcft*S|ftt©IBllz^— 5 

U— >©HHtfe5„ *o>tztbs f-ti6$/Bftf Sfcto 

^* 3 s ft t*©Ktt j&t&n t ft y . is—fm+mm. 
©igfH=J3L>r» ^#ftS9^Jia*?«.zfc lefts. * 

fc, (flSiJ) A^ltb^SfettA^HlcftS© 

(*, 'jfv (figp) ^BttitB^tisy -yvrois®]© 

Sfl:«l¥*tt«iE (¥ffi) 1*. U-yv (ASP) fl|SI=Jt 

&tor*:#'ft®?g£,5©5=fe©-e&y. c©^® 
i=fc^Tfiffft^jtit*qift$*i4ct-e % .^-frftms 

Rf^ssg©^tt^^— tfsw-tfty. y->^ casp) © 

^fig|=fcLNrgfe-C*fl]ftt©tft-5. AIJ 
*tafc**»#tLTIt. m<*fitllCl±. AIGaN. 
gL<S±^lfcAI GaN/GaNI!3M|S^|Il 
3tftt*A<Sf®l=ffl^b*t4„ 

[0045] vjvV) *mmmm$-m i & u— tf * 

©pM^fcll^K5-f^©fiSP CJ-y^) $Slt4 

pS*^ft:l©-SP£x^^>^©^si=*yx h7 
-f ^«©fiSSA<S5* 5 l=BE4f 4 c t -e^HB«r*S 
<D»iSK«Wlt*»*r4^i4<-C**. C©*5ft7.h 
3 ■< ^tt©aSPI*. flgi5©JiSfi5©^A<l£ < ±®lcjfi-Q 

3frtfiai©¥Sf-jao*< to^irx k v-r ^©*a« 

'h*<ft4^^-9-p^T* ; t,*<. *fc. WlSKMttft 
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I*. *©«#KS:Bi:-efc4aKli&l\, c;© 

&««>&*£©&«:«¥*{* u-~y*p t r « zt * t? 

[0046] ( p f j^-- 5 $ ©I) #Sgl|J3©¥gf* U 
ft*-- 3 ? ?£ttft gtiStmsft* L < ffl 1 

fl-ftirLTtt, Rh. Ag, Ni, Au^flfbil, 

tLtffll^t,J:lv N i - Au, N i-Au 

— RhO. Rh-I r^©<fc3|c, 2««tM*3lftif 
©0*Kfr4C-i:4«l?#S. fitpjio. 05-0. 5 

[0047] (ft2©ptf«l) *3BKI=fe^r, pffli 2C 
5 «;/ £ Hl©±(::ft Z © p $R|+ 5 ^ * r* 
ft2© pffliJUfKi. pfflj^f-— s "/^ftfittt^-ft 

< <fc t. o izwm c, fer i vtittiuw-e. 

■?(4. ft 2 (0 p iJHI £ p = ^/7 ^ 1 ©53 (-ft 

[0048] <p§M*?-fX«) **W(=fit^T, p 
P«*-5 ?*WS£. £&£fe£©HC:Kj£$;tl*|| 

LT(4, RhO-Pt-AuSn, Ni-Pt- 

sn&t¥f[fbh5„ ^©pin^^v-rxii*, pi 

*4."Lfr*. -tE©«fc3ft»eilttl=ff*ifc#^$3g 

*#tt*>T*< ft-5©T% fS&mv®fi<m&L*?l\ 
ZHZOMZ. pa**#l©Bia±iBt3ft5j:3(=R 

[0 0 4 9] (nfflfe) n*«tt, nM=t>^ 0 hlf 
£3„ #f=, m©>j99£4r*-«-?*?Xh?<f;fb 50 



— tfftiftt. fcy vVOplSWBkbnmWBboeMG 

mm l < -r « c t #t* * « © t? , § y v s?i 4 
*s»ffi^6ta*t**i*u— ifsfe^-tfty^-rL^ 

n«W©tf*Ll**miLTH:, T i — A I — N i — 
Au. W-A I -W-P t-Auftifi«fcS. M)¥(4 
0. 1-1. 5 ft mmiSLlK 

[0050] (minmmm) *mA(Dis-+Fm : f-izt$ 

l*T. Bft***ftJl©-aiS»4L-c. Xh7^ft 
*«ff*Lt^. «*tf. HH=Sf «fc9^x|.5-f^«© 

yfi?«Ki+fca. *©y &. y ?£?©■« 

[00 5 1] *1ffl|filM©#»tLTttS i Olfil^ 
©»*4. ff*L<I4T UV.Zr.Nb.Hf.Ta 

«fc y**»*6a«4*tfc*<t< tt-a©5c*t#t? 

ttft*, S i N, B.N. SiC, Al N©fc©'>ft< £ 

20 f©lftfttt. BN. S i c£m^zzti>miz&&i, 
l\ ^4i6©#*H*7s/»|=SLTt^*»jB-j-Sttj[ 

**Lrt»* t©t is-vm+ommt ur 

. 35<»<ft5*g^l=feS 0 *fc-^6*)|cPVD, CVD© 

t * ? 31S(5 L t: Mitty t ft y < t n© MitfyOfkM 
«©««ttl=»-r S««ttit^+»fc ft y stMfiflicft 
*^§0J"C?il#?Lfcs?lie7c^©PVD. CVDIZcfc 
bn, S i c, a 1 Nits lMtffej:y«K 
30 »ttl=Hf *fiattt«iT^€. Lfr*Kfl:fc©EBgr. 
**SEfc**»f*:J:yt^*^t© («itfs i CJiW 

©*©) *a«-r«t, u— y*^©a»a^jii: lt 
[0052] *fc % ft t ommmmm t lti*, 

ttl=tt» 2 0 0 A BLL 1 U mJilTro^H. L < (4 2 

OOA6Lt4000AKT©«lltr«Cfed5€. ft 
-tfftf,. 2 00AKTT-fc§t, WS©^figBft. +^ 

^A-3T«HW©JS-tt4<^*i % fiSfft^Mt 

<tr, y?r*? (da?) flsstfcUT, y9i?t©Hta 

[0053] (»20«U|) «2©«H|B : . 1^ 

• O2, A I 2 O 3 , ZrOz, T i O2 l£t~to!mm 
*fctt**««tH , *ct4tT!#5. ft 2 ©^K 
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[oo5 4] mm^mmm) assists*, mm 

*UHt*tt-6Ct4<-e**. JMMKtfmfcLT. S 
• , Mg, A I , H f , Nb, Z r, Sc, Ta, G 
a. Zn, Y, B. Ti s CrffiMft, Bit®. 7 y 

[0055] ^aitfiiJffliBS^AR^i-tSctT'. * II 

©§HlK n ar = nS i/2 ±2 5%£jSfc-f 4,t7>A< 
tfcl^o S?£L<I£ % n a r =ns 1/ 2 j- i jl 
t»*L<l±, nAR =ns 1/2 ±7o y6 -^ fe ^ (o C0 

«fc54S*f*^-rStf^iLTI±, AI203. Mg 
°« Y2 ° 3 - S i 02. MgFz^W. C*i6© 

RKfcr*fc«)l=(*, lilt, A/4 nAR , %L<tt 
A/2n + A/4nAR ( A : SteHfr f,|££-f -Sjfe© 2C 
;&fi) t^SctaiZt" -So 
[0 0 5 6] WiS«HWlB«r*&WV£:l=J:oT« « 
*fc1#te£:frf5©T?, SS)f<!:LTI*A/4n < i:-r^c 
t * L < . c:*tl= «fc y *figEAtglf 3 4f * - v £ 

*l=«fc&rRW£A/4-n4*S£fc##f=L^. *H 
©*£(*A/4n1*J;lW, MI©«4tti/ 2n + 
A/4nHtUK C*ll=J:y, Sl«it<*^®,t 
«KKt©Sffitfe^T, £&£©«jj&S«<ftsjxtt£ 30 

[0057] znkoizmmvmmmmtzzt 
-» i=Ki£$*i«ftKg( (57-) i=*affl-e#4. 

l*ftl*«fc5l=ftKBt (5 5-) ©Wf^HJp-rSCfC 40 

[0 0 5 8] *fc. 
»JW5«fc5t»rt*-H-€©4tff*Li\ Q cfc,fc,fcy, 

[0 0 5 9] l-ci*. §<b&¥ 



lis c®, rw, &xfAW®\,T>Thfr%±ffitt&-y-7 
7-rr-^xt°^;u (M g Ai 204) ©«fc5ftj£$ttts 

ffi, SfcKfcggt (6H, 4H % 3C) , v'Jn> x Z 
nS > ZnO, Si, GaAs, y-f-V^ > h\ 

»**s>$A*©»<tfc*tej&<i*if &;h,s 0 *fc. 

10 [0060] ti&mt Lxmm&mmi^m^t. 

Stfc*4MM*l * JS* S -a- § mr=/ < „ 7 7 g ^ ^ 
5©*<#£Ll^ M'^^y.ltLTIi. -)tS5£A I . G 
al-a N (OiaSO. 8) T^ft^fc!^^ 
ft* «ty*f*L<li % A I a Gai- a N (0. 0 5g 
a = °- 5) T?SSft4afc*iMW*£ffli\4. /W? 
rl©j«fiB*fcLT(i. fi»fi6fi-cfc«©4t»*L 

OGSWy AlxGai-x N(OgxSl) 
20 **#-C**l\ -©ELOGfttrMUbtt^Hft^tt 

tcfc yfE&^eM^-tt^tror'fe^., 

[00 6 1] 45«±l=1K*flj**Sl*fcafc*i|i»H.£ 
3<*$-S^S-|±5t,©*<fe§ 0 *IBSB»lzfci,\T[is 

-©*aftafc**»tt:jif4, ftia-e»jas*i5ni 
tr. *tet#tost©ti-s 0 gft^^i^^-r 

30 B«±», &tfRtyd3T¥piX©Rn«±(=ttCHU( 

izt&vss. nm&^tzm^mzmmmM.i- 
ztztb. zo)&mmxffimm^*/\±izfcmmv& 

fc***ftU-9*?-tt#*tttt(Dfiffftt©4«ffl1t-e 
[0 0 6 2] Bft**»f*I=ftC«Jia6ti:$« 

^4-&4(=tt, Buf2ELOa©1fe|r, HVPEStcty 
SO J*Mfigft$i±. C©ffHfiE^[:ft®fea$JR**-lt§ 

flAtfGaN-e&h. 
H C I 7JXt G a SftMitfilS;^* C tt'G a C I 
GaCUfMU *&l=C©Ga^b^T>^E- 
7" t = T? G a N * «S± 1= «» * # 5 * © -c 

^ [0063] m&fim *mmmm*m& u— ? 
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»{*i/-Hf**£l»4;ifc£1*«i:L-ci*4. KIT, & 

XgKol^TPi&f 3. 
[0064] (»1©xa) P M¥^ 10 

SBSJWJW iHirxgi:. *©ftl=-. WERffl**tfcri 
S¥S*H(»*®a)-ai^l=x-y^^L-C*fiS® 

t-5&Xg£©2KPg©Xgfrbfc£©j&<#S;Ll\, * 

[006 5] P S*2g<*li © ±B Mfr 6 '>£ < £ i, gtt 

■T44«*«*54«, x^^>^*lc«fc y &M%sW%Bf$.Z 
B*ttI=§Sflk*<, #JRSB£»J**tt* 

tA<-e#^U 1ft©$X/\fr&»&*l«^y:7©»S: 30 

[0 0 6 6] &*g3f®£»M£i±-5i§&, 

(i»fvyii:i*hta») l±, ®4©«fc5 
i=. &*a*JtiHf s*5i=sit, fro, 

©«(*«<-* 4©##*LH. ftHHCTS'J 

^ v$»m L-^-r < -r sfcftT-fc^o y ? v©*i(*& 1 

f^fiEffl<OL'i?XKD^(|»ffi*«»L(=< * -40 

■C*F*L<ftl^ fcfcU ftl=Bfiy^*3l±«3a*«E3S»- 
■*-4x?^:/$r»©«£R< U y ■yi?(=¥fT&x«;^ 

[0 0 6 7] £fc, *^BJ-el*, C(0i1(DIII±. j£ - 



igt. *©«!=» fna»m**ifena*##i©«a 

©-asEcif^vf 1-^***18* y*©mw*s 
i=sgu-r « nfi*aM*i©«s€»rtf «ttiat© 2 

»RT?fT5©tfff*Ll\ H8te, y^5?*t2*»rt# 

l-S^ro^t&^g&u-tf©^ ©xg&tfg2© 

xg^iK^-r^ar-fey, H4©«t5i=. #^^^©x 

LN-g>t©T'fe-i>a §8 (a) T?l* s X->^>-?0)^£|± 
nS#S<*M©^**-er-fei)„ 118 (b) r* 

I*. *©»*E(::j«*B**t»ti1-4*-ex?^:/?L 
TIn-So li 8 (c) ©£ 5 Cy 

*i, ft^icne (d) (n&oF-pmtzvjxmmm 

[0 0 6 8] dw^^&zgpgroi^^v^SfT^ci: 

rstror-feSA^ ^©i&s-r -s^i*, x.y^v->*** 

© fr»£ L L * © r% x ^ > >fB A<T* # -S £ l+Sgtufc ^ 
Jol-fi?. *<Dtztb\zl*. x->^>^jg^^SU 

[0 0 6 9] LfrU *©cfc?fcSl£-efifcfti!fctRj£#* 

T?'gg< x<^^ «fia^j6(xyaia?«fcft(=-5r 
©-sp*<saj-r-5*-e*^< yiff^Lts. sa© 

*l5©(*nM#^t*:g©^T?feS©t?. ^ffigB©*3 

S 0 cro^di^zsptrox-y^y^ff-jciT^ Wei 
tz&m&w £^ « c t tfr- * «> . 

[0 0 7 0].x»^>7£2KK-T»fir3»fcI*. *XS 
■c?»j*$ih;5x^g i >^®titfig-ejgfiE$ih,5*s 

* >7*ffifc (=S8i&<*e C i. - 1 
c©J:5'ticJ|fe, «§fBfrbffilt£*i-5U--9 i ft 
^JibftUJ;^^, ^Xg©x^^>^T7©MSf* 
LL> 0 f.ftt>4, mx8T?»«4*i**«*Sfc. ^x 
S-C»rt*4i*na¥SW*li©*Bfc©EJBl**4< L 
r. S^©B3^ifi-5<<fcdI=«c4:-e. ft*B6&^ 
*5l=-r*Ct^-e#5. »*L<l*c©E)Si^3//m 
uirttJ&'S.fcaf^itsro^.fcLv cftirjcy. 77- 

7<-;UK/^-> (FFP) ©yia» <filt*»).l= 
'J<y^ .(DflO) gtufc fc*-A#tt^ 

feS^T?fc-3T=t,i FFPfflyi^Cotlt fi^r© 
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[007 1] £fc, &X.mtLTl±. 'PtZ<tt,nm* 

[0072] (i2fl)ii) *mmzt5iix. mmm 

•5o fctllS^ffl^XlPJLfcJ:? t. <Jv*J(Df&f£ 

mi© ^yticncif, ti©m^jyv£g 

£5©X#3;L< ^©Jca&y y^Xli, 
•T ?tt© 'J ^©^©iffi 4" ASBttifiJ; y < * 
o fcftSffl y ©=K©g&g&8iig tft^t a y , *gA«ft < 35: 
Z Z k X'%om lSiitt#i§f o < & o X Z-AteVWB M 

*yr#r, coDS±w«r«. 

[0 0 7 3] RffMOT'J^v© 

«-'J'>yi=(Si:fcvx^$^$-ii--5 0 y 

&Ug<*X, S?*L<li, pSAVKKDI^St^i 

— <f**©«ft. #&S<HfcoX<3 0 7Xi7tLTffl 
*«fcS*m (aftttOKftfttm) Xfc*U££*©J: ? ft 40 

*mr*tcfci>„ ^^tf N s i mt®\ cs i 02 

[007 4] (§3©Ig) *»Wtfeor, pl^ 



oxfit-r*. zoxmt. as (d) t*-r Joc: N 

S**ftll©SK^aj=i65 «fc 5 l=^ltSffl*tjif * L 
L\ fiH^lf, H8 (d) ©Join, 'Jyis&tf'jyVo 

cisfr & p s^ft®©^® sksb? j: a i= 

^2©pfiij®i7i<g[tbtLT^SA<, -t©±lc-5-©^2 
10 © P ««a©«ii$Kisai5J:5l=H:l+4. ptt**? 
-fXl©ffjfig®S$lS<-r-5Ctf „ ^l=ftfit"S3El#- 
«Ri©»£tt£l«il±«kii-. »»ttfflj:t\t©fcirsc 

[007 5] (S4®IS) $««|:Snt. pl^i 

ttiifli=£&&tt i * sis £js 4 ©is fc -r 

6, H9 (a) \z&+J:?iz* SJfSfc©^^*® 

l^frtf-SJodU 19 (b) T©J:?|r# (&y£ 
&ft (SAy^tir) li, *a^LftA<&7 
20 UXf Sdil-Jc-aXpfiSy^v-TXlt^^te©^ 

^5-fXi<t$^ft*-a-st©7ffes» }g-&B#©sje 
j=yK<ftst, aM^fti©i*3aj7b^?L^ < 

C*iJ:yfii\SgX-l*, 

-5. Sfc, iiJ#ft3*T?T-(i£<T*,, Sft^«<fto 
X, tB*3a*A^<ft5©x»*L<feU 0 
[007 6] (ft 5 ffllg) *»Wr=fet\r, Jjgfi^fe 

£&£t&x.m£%5<Dxmtt%. @9 (c) i^-r 
j:5i=, &&&mm£t<hzzkx\ ^y^xfmiz 
^^r^^hxi^tzmim^m^mit, ssfi^^^ 

LxBtM-r««fc9l=35:S 0 cc:x% @9 (c) x-li, y 

xitffMstixi-'ftLNfcto, 3^}f*tetfe-&^^x^ 
ft^cti-ft§ 0 crosp^ii, ^gft^r-fes©!?, 
-©iSfi*te^ sft 5 ©xfixiK y ^A^i, c k 

[0 0 7 7] ^5ffllgf(i, J5gfiM©^(i, b- 
-tPpfefi^t. Bfg, ^r£*;U/Ky ->va.|cJ;oXfi : -5©^ 
»£Ll\, c*ib©^ai±s ##<*llcM^$^lc< 

x+i/Tu— <f«mi»-«ix, xiisffjizjcy, a#-r 

5^ft*fe^i»y^<„ Ho (a) ©J;5t, j&Sft 
fR^Rteictt. RtiiLfc^b»«^l©g®$CMPi!!i 

(b) ©jot, nM¥^fti$Miz^<-r-5o x^a 

4.®«Lln< <ftoXU§„ -f-LX, nS^ftS^i* 
<-f-5ci:X, iSEjgftiTIfX, Htt©fit^ilft:b— 
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[007 8] (^6 ©IS) **«|:fei>T; sit 
£8*lR©#SI&gi::Jct^fc1&43£#Jg#»j£$ 

*l=. LTBHtt© j5**t»*fflt^. 

1^ SI L«t < t u-5 ^S^fflu bh§ : 1 1 10 

«©*t»ta«f *ciit-e#i. £$£«©#««& 

^ffl^-SCitfT*^ 1110 (b) IC*-rj;5|c. 

*it*y, no ( c ) <fc3&*$g0jj©sfctts|i 

[0 0 7 9] -(*7©l«) *»WI::fc^T\ g*3©X 20 

■c*«3W^3ss*ii-«ia*»7©iaiTr4. bi i 

'*« 88 (d) ©J:5ICp{ii|^$5<X)§$^Lfc^ 

c©j:ai=, «2©ia-e3Ej*atstftft c^y 
plflftlffl'j 9 i?©±ai^-®grc*3yg$-e-.&© 

#«fcH. L < li, B1 1©«fc5l='J^/*?ffl±[= 

#*3*ifc* 2 © P m£ta P * 5 -r xg ©± 
ffit«SH-ffi(=a-j-**-e3it««*3ia*-&4. c©^ 

3l=t*CiTf. *2©iS-eSttatS*tt^4*st 

01 2 (a) £#01 2 (b) ©cfc5C:&£®# 

&<5jW*#*£<fty s tittt&*+tot3:t,a)bi£W+ 40 

"i7X/\^:Stgrt5c:tA^#5©r, pgM$5KX 

[0080] *fc % *itatttt»^*iifcfi(- % figfitt 

tt£*S1-**5©X8Htl=*. 012 (c) ©J:5 
C 0 0 8 1 ] *fc, n M¥«tt!©*ffi 50 



■4«Hl****-C*<t*Ji*fc*, 113 (b) © 
f«<o*l*c;: £*<■<?«*. Hl=*ajW4<3isa$*irt%5 

- £ CC> O < Z 1 1 * < ££t?3& -S©T\ / \*5 

f+MfefrTTS. iSSroSifBII (s 5-4 if ) $ 

[0 0 8 2] *tt«i:LTtt. &&Bt©jaK£&-e## 
Lft^ge5gft4,©;6<*?*L<, glc. tllt?iSL-¥= 

■rt^©-efc*itf*.t%. Jw*tt&*mtLTi4. *°<j-r 

5 Kftif©5fir«56©#*Hf> % sio 2 ft if ©&$£©# 

assies c t a«t?ss. .»*-r**ai**r»i=j8-CT 

(c) ©J:3t. *»H©gfcfe¥Httu-Hft|g?£tt 
[0 0 8 3] 

trii. fccRjesfrr. s^©Ji«jftSfflix*cfcj6t 
*t. mm. mmmmmm) «tMi=R«$tLra« 

tf*^-©Ji^li. GaN, A I N, SL<liI 
n Na£©Bfc*#*tt^ % C^t,©;g H B a -efc§|||- 
VtIfcWft(InxAI ( Ga,-x- y N, 0 
Sx. O^y, x + ygl) $ffl^5CtA<1?t§ 0 g 
<fcfel#^©filfi:li, MOVPE, MOCVD 
^^m^gfigfta) , HVPE (/\5-f K^vfgfigft 
ft) , MBE 

l&K £ £ © I :: & & ft T I n £ £ T © £ & £ JI ffl T* # 3 „ 

It. ^*il:R6f, *JfiW©a«fttSafcfet^r. 
4^ft(rHJ£r* # 5 c t itm 3 *T? t ft l\ 

[0 0 8 4] mmmM o^yrrn) mmmiv 

S±St-r**7r-fTJ:yft«Jia*fi$MOVPE 
BLfcn&ftlz-k h LSJt£ 5 0 o'tfcLT h 'J ^ 
7J*yt7A (TMG) v y^-T (N M 3 ) £fflL\ G 

So 

[0085] (TJfel) S<977jlMttfc. Sg£ 1 
OSOtCU, TMG, T^XT^ffitv 7>K- 
^"G a NJ; y ft^^btl¥«ftll£ 4 ju mroKJlT'fiE^ 
$i±S„ ^©llt, imiiai^VAf «ftl©AAI=£ 

CfflffiCELOG (Epitaxial ly Late 
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rally Overgrowth) J$.&-£-\£tzM\$R 

ELOG«*ji©iif*:fli:Lrtt, *a*te±i:: % gfb 

J**LTJ*R*-&fc*©*. JMMEJLU:j**Si*-fcB 10 
■(bti^ftllcpjpgp^git, ^©Hngmiafr&8l75 
ffi^©j&gtfj£ $ ftTj&M $ ftfc 4, ©Htf^if „ 

[008 6] (nl3>^H) iUT105O o C 

Jj*lZis : y^jiX£mi\ S i £4. 5X1018 /cm 
3 K-^LfcGaNj:yWnIq>$^ hIJ.2. 2 
5 0m©HJI :ffl n S3^$^ Hfflg 
Jll*2~3 0 UmH&hli&lK 20 
CO 0 8 7] i^^vOm^m) TMG> TM I 

(h'J>^U-fi/i?r>A) „ 7>=E^7£ffll\ 
8 0 0tl:LT I no. 0 6 Gao. 9 4 N<fcy&.5^ 
^?$Rfr±Jl£0. 1 5 Am©MJSr'jS:S$-(J-^ 0 * 

[0 0 8 8] (nlj77 KB) SJ££1 0 50 

°CI=LT. JSf4*fXf::TMA (r-'J^^UT^S^O 
A) , TMG&l/T^-T^-ffllV 7>K-^(DAI 
GaNJ:yfc«AJi£2 5A0Rjreja»Sli-, «HT 
TMA£it46, ^ftiA"XtLt->5V#Xffflt\ S 30 
155X1018 /cm 3 K-3TLfcGaN'«fey&«B 

ll£ 2 5 A©mJl -So fLtcroiMfix 
6 0H«y«LTAlii:B«€SSr=aBU tt 
IIB00 0A(D?II iyfeinS* 
5 >V Kl$J^fi^-y-§„ C©B^ T> K-^A i G a N 

©a i roigjittst Lrii, o. 0 5iy±o. 3&t©& 
HT?ft*iW. +ttl::-5?7-;/ Kit Lr^Hgf-^SSfS^ 

[0089] ( n gfttf-f KB) mkoastr:* 

*473X|CTMGSi;T>^7$ffltV T>K-^©G 40 
a Nj:y£3ng3fcaV KJ1£0. 1jim(0II^S 

C©ll* v nSTtHfcSK-^ttTt'J:^. 
[0 0 9 0] (S141) Z££8 0 0°C[CLT. 

Jf&ICTMI (r-U^^U-Ov^A) TMGStCT 

S i $5x 1 Ois / cm 3 K-^Lfcl no .05 G 
ao. 95 NJ:yfeSftgJf£i 0 0A©KHT*j£g$ 

*^rs/5>ifx^±ft. 7>k-?©i n 
o. i Gao. 9 N^yTSr^^Pi^soAro^jp-efie 



»*#T«^5 5 0A©*M*#f1J|3S (mqw) 
©Sttll 

[009 1] (pUMp-V^B) |sl^©;gJtT;- % 
HfttfXIZTMA. TMG&tfTl/^-TSfiHV ^ 

vO 1 A) Mg$1 x 1 ois / c m 3 K— ^ L 

fcA I GaNiysStSpS^Htaftll* 1 0 0 A© 

[0 0 9 2] (pSjfcff-fKl) JJEt, S«$1 050 
"CIZLT. EMjSX\ZTMG]2l.lfT> : E-7%mi\ 7 

> k-?©g a n j: y &5 p aat^r-f kks 7 5 0 a© 

[0093] ( P S^77h'I) iUT. 1 0 50"Ct- 
7> K-^A I 0. 1 6 Gao. 8 4 NJ;y&.|,Ji£2 
5A©MI*-CI$g$-i± s iUTTMGf±ft, CpzM 
g£fflL*TMg K-^G a N J:yftSS5 2 5 A©HH 

-t?fiE**#. SSHJilo. 6/im©jg&^ji c i:y&6pgy 
KM pM^7"; KJil±'>&< ti, 

MftTtftSLt«§. ^a*l±^-f*it.-»©gl=^ 

<&4*S|SHcfe-5A^ S*l=Hi:«fe9l= K— ^$-a-T4i 

[0 0 9 4] (pla>$^ hg)-ifttio50ti? 
pl^7'^ K^ro±izMg5i x 1 020 / om 3 

^Ufcp^GaNJ:y!EcSpMa>$^ r-Jl£l 50A 

rolitifi^t^, Pl3>^nitpiroin x 

AlyGai- x -y N (xSO> y^O, x + y ^ 
1) -CWfifc-rSCfcitT?*, »*U<ttMgtF-^L 
fcG a N t-f^li p«^tgt,»*LL^— 5 

g$^X/\£7 0 0°C-C7-— 'JV^LT. pSB5 

[0095] (nsiiBaiai;*ssiB»*) a±©«fc 

fr&»yfflU t±I© P Sa>$5 H©^HIcs i 
Oz «fcyftS&gR£j&i£L.TR I E (SlStSM'^i'X 
V=J-^T) £ffll^S i c I 4 ffXCUzyis/^i/^U 

e^fissiatf 

[0 0 9 6] (gfeSffi) JfelC. SiOz^IAil 
W^Lfc^, Z0±lZnW.=l>$<7 r-Jl©Rma£R£ 
^TL/i?X r-M^-J^L. tt^Rffif -5*t?x^^> 
*gSB££«Hfct/Ui/X hHA<^$4iT 
t^-5©T^ x->^>^|rli % ft(=»A$«fe^«SB 

&if©na (pait. sttit» r,s»©-gpt. $ 

o fc«a*^fiE$^i-5 C £ lefts. 
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[0097] Uh5-f?ttiMH«) *l=. Xh^-f 

ttrovx* r i ESS«=«fcycF4 #x«js^ 

ts i 02 ^ly^^L^ro&S i C I 4 l=dt UKft 

3. 10 
[0098] (Ml ©Ifcllil) S i O2 7X-5£oltfc 
pl^gftiaSCiZ r 02 J:y4SMl <0*6St 

5\z1imm%&&£-&l3:l\Uft$:WlliX*,&\ t \ mi© 

>tk(hU<D±Mlzl&f&LtzS i 02 £jt«S&*U 'J 7 h 
*y%lz&y s i o 2 t*|=, pla>j^ hl± (M 

ctitiy, x s^-f ^flgn<D±s(±®a3**i. ass 

fflliSZrOz T»«*)*lfcflj it £ ft « . 20 
to 0 9 9] pHa>*>7 h 

tt*»S6S#«. -fflp«il^--5^->mStt, N i - A 

9 9©*IJ#©#Hg#T?, 6 0 0°CX'7--')>^t^ 

[01 0 0] (SZ(0|«Kgt) Jfetx-C, 

ai±© P fflj^-- s ? ^ m^ro-aw- u vx h zmis; l , 

SiSfcfe (iiLTSiOz) tTiSfcl (TiO 30 
2) 0$Mtfr&&S£2©f6ttja$A/4n©RJ*-C 

2^7 (41) ©£#-e, i^v^Sftfcigs&tffig 

— S.v^f!«IH:*ffl«*ai=LTfc<. • 
[0101] ( p f.M ^ 5 -f XI) ±fB©$g^JI 
SS5«fcv(=pffl!|jt^5'fXl$^f S. pffiH>$5 

-rxitt, &%m\ auti, &nifrb&y, #i 

I*. pM¥«ftlfl|frb<fcLTRhO-P t-Au-S 
n-Auro|IIlZ^Ji2 000A-3 00 0A-3 00 0 
A- 3 0000 A-1 00 0 AX-mi£t%<, 40 
[0 10 2] ft*, SSSS^fflE-r-S. Kff0<2 0 0 
fmT'felJCu 2 0%, W8 0%ANbj£3£}fg;|£©^ 
Ulcy^-rXJf £T i -P t-Au©|f|cE)l2 0 0 
0A-3 000A-1 2000AT*JFM-f-5„ 

[0103] %.\zmm P m*$ : 7'{xmt. £#«}£© 

4 0t-(?:?UXE*j£;6Mt3„ CCT***4<-C#4. * 
©It, WMfcJ:oTtf:77*7*lR«l*Sffe, RaJLfc 
nl3>^ H$KOH&i;=in<^>>iJ* (K 2 

s i 03) £m^x'r$.±iii,tf<)yi'i.mmLX&%ih 50 



[0 104] JfclClflBngzi:,** hJg±|ZnS!&£ 
T i -A I — T i — P t — A u ©HIICMH 1 00 A-2 
5 00 A-1 00OA-200OA-6OO0At*M 
•T-So •€■©», £}*S&£1 OO^mS-CSfgLfc^, 
3t^St5©S®l-T i -P t - A u £ 1 0 0 OA- 2 0 
OOA-3 000A^SWlfcft, ^vV^fffdo 

[0 10 5] &±©cfc5l::LT#bti6g{b!$l4^ftb 
'— y*?^, LtlMi^SSESgl. 5kA/cm2, L 

[0106] ^iss«iji irfc^r, hj?a<2 

0 0jKmtfe-5TCu5 0% < M o 5 0%A\bJ& 

a±l=J:-3Tft61l«LDl#ttl±. L$lWI3&ft 
1. 5kA/cm2, L#lMitmE3. 5VCfc5„ 
[0 1 07] [HJg0!l3] mteW3Xlt* Tt—Z'J^m 

im&x.m&X'itmmmi tmm\zBf$.?z> 0 

[0108] (H2(DffiiI) Xh7-f^ttfl 

gp±© p m*— 5 v i wm>-n\z uv>t. h smt; l . 

s i SHt&i (±t its i 02 ) £|1EI1lo. 5umO§k 
&X\ xy?l,7£titzimX.Vmw\ZB!$.U >)7h 

*ytzztx'mm%¥m?%>. zntzpt-zy 

[0109] ( P fiij * $ ^ -f Xg) ±fB©l6ftm 

-rxn*, gg^i, /x'yri, *nifrbfcy, #1 

l±, pS*Hftgflfr6tLTRhO-Pt-Au-S 
n-A uOMizmmz 00OA-3O00A-3000 
A-3 00 00A-1 0 0 0 AXBf&tZ, 

[0110] <fe7?, £?$Kte£ffljtf 5 0 mmtfzoo 

//miefey Cu20%, W80%^bfie4^j#a^©g® 
XH£T i - P t-Au©|li(cSill2000 
A-3 00 0A-1 2 0 0 0 AX'&l&tZc 

[0111] *l=ttEp*y*7-fXJifc. 3£}f«S© 

4 0°CLr^L/XE7J^Mt4„ Z.ZX&§itfX£Z>„ 
fcnia>« hg&KOH&tfnn-fSVUS/iJ* (K 

2 s i o 3 ) ^fflur^-5*;b/|fy vviiiLtii 

[0 112] *©fft7y»(=«J:9ft»€fT^»20fiBI 

H±tnSSS$T i -A I— T i— P t- 
Au©HlcRJi1 OOA-2500A-1 000A-2 

0 00A-6000AU»lSt«. ^©^, SftttS^ 

1 oa/im*-e8FB!Lfc« % $»«E©*iSf=T i -P 
t-Au£l OOOA-2O00A-3 000At*iI 

®|ZS i 0 2 tZr02©#lffi$-?-^tlA/4n© 
K*-e6^7 (1 21) »|jW*. *fctt*«HBI=Nb 
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2 Os *y*4£Hfll£#fiM-.&. ZO&itj */^?{z 

CO 1 1 3] g&[CX H5-f ?ttfl»l=iRTft*ft-e/< 
- « fflR L T*&8©&<i;«g¥*tt U— »Ttff § . 
&±© cfc -5 LT#.bft£g{t&¥*ftU--tf t *?-[4. 
MSI-fcL^TKffl2. OkA/cm2, L^lMitlE 
3. 6Vtfc«. 
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<o 

[0 116] (pttjt^-fXJl) jfelc. ^x/\±B|c 

I»biLTRhO-P t -A u-S n-Au©|gfC 
II200 0A-3O0OA-3OOOA-3OOOO 
A- 1 OOOAfiitS. 

[0 117] ft*. MW2 0 0 

^m-efetJCu 2 0%, W8 O%A\e.fig5XJf*tE0S 
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OA-3 00 0A-1 2 000AT*Mt5. 

[0118] &i=.mu P M*$ 'z'fxmk. £&««© 

©ft. WMl=J:oT*7r'fT*fiSI(jt4(ft, HftLfc 

n ^zi>$/7 hl^KOHS.UJaP-l'^viJ* (K 2 
S i 03 ) ^lUt^rSAMU 

[0 119] IHt^5Xv{=«fcy*U-f 5 K* 

flM£T i-AI-Ti-Pt - Au©«tlf1 0 0 
A-2500A-1000A-2000A-6000A 
*©&. 1 oojimSWlL 

fcft. S:#*tg©*SIZT i-Pt-Au£l000A 
-2000A-3000AtMLfcS. ?<f*s>?$: 

[0 12 0] JSl±©J:5l=LT#&ti5fifcfe*^U 
— L#l%«tS«Sl. 5k A/cm*. L 
§XMIflE3. 5Vefe-5o 

[0121] [SilS«5] *|t«5-Ctt, «3flm®y 

1 iHfcfcfirlV **ffl©^ft!fe^tt:u— 

1. 5kA/cm2, L£iMtSE3. 5Vffi^fc„ 

-©t^. #7. h7-f^bl4^-|ru— tf%&nmz 50 
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[us] *jBw©Ki©ig$Rwr*'>x/\±aH 
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